A b s t r a c t Technical experts
and managers from indust r y , municipal agencies, local, state, and Federal government agencies have participated i n s i x r e g i o n a l workshops on marine p o l l u t i o n monit o r i n g , h e l d d u r i n g t h e p e r i o d
between September 1980 and February 1981. Following an assessment o f p r e s e n t m o n i t o r i n g p r a c t i c e s and d i s c u s s i o n s o f f u t u r e m o n i t o r i n g s t r a t e g i e s , t h e p a r t i c ipants made several recommendations.
T h i s p a p e r d e t a i l s t h e s t r a t e g y f o r i m p l ementing the workshop recommendations.
The new regional and national monitoring programs are coordinated, and t h e i r o b j e c t i v e s a r e d i r e c t e d toward actual management requirements.
I n t r o d u c t i o n
The s t a t u s o f m a r i n e p o l l u t i o n m o n i t o r i n g i n t h e U n i t e d S t a t e s was reviewed during a s e r i e s o f r e g i o n a l workshops, conducted j o i n t l y by NOAA, EPA and t h e U.S.Canadian I n t e r n a t i o n a l J o i n t Commission ( i n t h e G r e a t Lakes region) d u r i n g t h e f a l l and w i n t e r o f 1980-1981. The workshops were p a r t o f a number o f r e g i o n a l meetings organized by NOAA t o d e v e l o p s c i e n t i f i c and management d i r e c t i o n s f o r t h e p r e p a r a t i o n o f t h e second F e d e r a l P l a n f o r Ocean P o l l u t i o n Research, Development, and Monitoring, Fiscal Years 1981-1985 [l]. T h i s p l a n i s a j o i n t u n d e r t a k i n g o f a l l F e d e r a l a g e n c i e s engaged i n m a r i n e p o l l u t i o n r e l a t e d a c t i v i t i e s , mandated by t h e N a t i o n a l Ocean P o l l u t i o n P l a n n i n g A c t o f 1978 (P.L.
95-273). While some o f t h e r e g i o n a l meetings emphasized the scientific issues connected to marine pollution research, development, and m o n i t o r i n g , t h e s e t o f m e e t i n g s on m o n i t o r i n g s t r e s s e d t h e r e a l u s e and u t i l i t y o f m a r i n e p o l l u t i o n m o n i t o r i n g a c t i v i t i e s f r o m t h e p o i n t o f v i e w o f . t h e u s e r s . D e s p i t e t h e r e g i o n a l d i f f e r e n c e s i n t h e uses o f t h e ocean, t h e s e v e r i t y and k i n d o f p o l l u t i o n problems, and the approaches t o monitoring, several issues and recommendations emerged t h a t were c h a r a c t e r i s t i c t o a l l workshops. These and background on t h e workshops were summarized i n a n a t i o n a l r e p o r t [2] . The workshops revealed that most o f t h e m o n i t o r i n g programs serve only the narrow objectives of discharge permit compliance, and t h a t t h e y operate independent of each other. Regional focus, regional coordination, and broader goals f o r m o n i t o r i n g r e g i o n a l e c o s y s t e m h e a l t h f o r t h e most p a r t a r e n o n e x i s t e n t . S i m i l a r l y , S t a t e and Federal programs, with few exceptions, serve o n l y t o s a t i s f y t h e n a r r o w agency mandates w i t h l i t t l e concern f o r t h e o v e r a l l r e g i o n a l o r national needs.
Analyses o f t h e problems and lack o f i m p l ementation of proposed long-term, nation-wide or major regional monitoring programs [6] t h a t t h e r e q u i r ements f o r t h e success o f major region-wide or national monitoring programs depends on t h e f u lf i l l m e n t o f c e r t a i n key conditions: l ) achievable, useful program objectives and products, 2 ) s u p p o r t o f management o r g a n i z a t i o n s t h a t need t o use the monitoring information, 3 ) s u p p o r t o f t h e m o n i t o r i n g s t r a t e g y b y t h e s c i e n t i f i c community, 4) l e g i s l a t i v e s u p p o r t , i n c l u d i n g d e f i n i t i o n s o f n a t i o n a l m o n i t o r i n g o b j e c t i v e s and agency r o l e s , and 5) regional and national organizational frameworks to provide focal p o i n t s and assure cooperation and c o o r d i n a t i o n among the agencies involved.
The purpose o f t h i s paper i s t o go one s t e p f a r t h e r and o u t l i n e an implementation strategy, u s i n g as a basis, the regional monitoring workshop recommendations.
Among these recommendat i o n s t h e a c t u a l u s e o f m o n i t o r i n g d a t a a n d t h e u t i l i t y o f p r o d u c t s t o t h e v a r i o u s l e v e l s o f management are considered as fundamental c r it e r i a f o r a r e g i o n a l m o n i t o r p r o g r a m t h a t c o u l d be implemented. Implementation i s discussed i n c o n n e c t i o n w i t h r e q u i r e d o r g a n i z a t i o n a l and c o o r d i n a t i o n t a s k s , and key steps, such as the development o f r e g i o n a l m o n i t o r i n g p l a n s , d e f i n i t i o n o f program objectives and products, s t a n d a r d i z a t i o n , d a t a management and q u a l i t y a s s u r a n c e , a n d p r o v i s i o n s f o r p e r i o d i c management and s c i e n t i f i c r e v i e w . Emphasis i s placed on i m p r o v i n g t h e q u a l i t y o f t h e i n f o r m a t i o n and u s e f u l n e s s o f t h e numerous monitoring programs i n p l a c e t o d a y , a n d n o t on t h e c r e a t i o n o f a major new sampling program. Conditions influencing the schedule of implementation, including resource requirements, are identified.
O r g a n i z a t i o n and Coordination
Any r e g i o n -w i d e o r n a t i o n a l m o n i t o r i n g program must s a t i s f y l e g i s l a t i v e and r e g u l a t o r y requirements.
Based on these requirements, the concerned Federal, state, and local agencies must d e t e r m i n e t h e i r i n f o r m a t i o n needs, and j o i n t l y develop a r e g i o n a l ( o r n a t i o n a l ) m o n i t o r i n g program t h a t i s r e s p o n s i v e t o t h o s e needs.
F i r s t , t h e r e m u s t be an agreement among t h e concerned Federal, state, and local agencies and t h e d i s c h a r g e r s on t h e p r i n c i p l e t h a t a u n i f i e d regional monitoring plan and program can be p u t t o g e t h e r , w h i c h , a f t e r c a r e f u l n e g o t i a t i o n s w i l l r e s u l t i n a program t h a t i s reasonable i n c o s t , and meets t h e r e g u l a t o r y and management needs o f a l l p a r t i e s i n v o l v e d . N e g o t i a t i o n s m u s t be emphasized, because t o come up w i t h a u n i f i e d region-wide monitoring program, compromises w i l l have t o be made by a l l p a r t i e s i n v o l v e d .
Once t h i s agreement i s achieved, an agency o r o r g a n i z a t i o n m u s t be a p p o i n t e d t o s e r v e as f o c a l p o i n t f o r t h e development o f t h e r e g i o n a l monitoring programs. Organizational tasks of t h e f o c a l p o i n t i n c l u d e s 1) t h e i d e n t i f i c a t i o n o f a l l agencies conducting marine pollution monitoring programs i n t h e r e g i o n , 2 ) i d e n t i f ic a t i o n o f t h e o r g a n i z a t i o n s whose programs w i l l c o n t r i b u t e t o t h e u n i f i e d r e g i o n a l program, 3 ) e s t a b l i s h m e n t o f a r e g i o n a l management o r consultative group, and 4 ) i n v e n t o r y and update o f i n f o r m a t i o n a b o u t d a t a , l o c a t i o n , m o n i t o r i n g f r e q u e n c y a n d o t h e r t e c h n i c a l d e t a i l s on t h e monitoring programs of the region.
M a j o r c o o r d i n a t i o n t a s k s o f t h e f o c a l p o i n t and t h e management group involves 1) the development o f
t h e r e g i o n a l m o n i t o r i n g p l a n , 2 ) establ i s h m e n t o f a regional communications and information network, 3) d a t a t r a c k i n g , q u a l i t y assurance, standardization, and a r c h i v i n g , 4 ) s y n t h e s i s and i n t e r p r e t a t i o n , and 5 ) d i s t r ib u t i o n o f r e s u l t s .
The o b j e c t i v e o f t h e n a t i o n a l m o n i t o r i n g program should be the assessment o f t h e w e l l b e i n g o f t h i s n a t i o n ' s m a r i n e w a t e r s . T h i s o b j e c t i v e i s a c h i e v a b l e i f each regional program w i l l i n c l u d e among i t s o b j e c t i v e s t h e assessment o f t h e s t a t e o f h e a l t h o f t h e r e g i o n -w i d e m a r i n e environment.
The sum o f t h e r e g i o n a l programs then w i l l p r o v i d e i n f o r m a t i o n on t h e s t a t u s o f the coastal marine environment nation-wide. It has a l s o been recommended t h a t c e r t a i n t y p e s o f "standard monitoring measurements" be part of each regional program. These could be standard b i o l o g i c a l measurements, such as t h e C a l i f o r n i a mussel watch [7] , o r measurements on sediment samples c o l l e c t e d and analyzed according t o standards agreed to by a l l p a r t i c i p a n t s
[ 4 ] .
These standard measurements b y t h e r e g i o n a l programs could form the framework o f t h e n a t i o n a l program and, i f adopted, w i l l r e q u i r e l o n g -t e r m commitments f r o m a l l p a r t i c i p a t i n g a g e n c i e s .
Because o f t h e need t o p r o v i d e a n a t i o n a l assessment o f t h e h e a l t h o f t h e m a r i n e e n v i r o nment, a Federal agency i s p r o b a b l y i n t h e b e s t p o s i t i o n t o p r o v i d e t h e s e r v i c e s o f b e i n g a r egional and national focus.
The monitoring workshop p a r t i c i p a n t s r e f e r r e d t o NOAA's mandates under the Ocean Dumping Law (P.L. 92-532) and the National Ocean P o l l u t i o n P l a n n i n g A c t (P.L. 95-2 7 3 ) , and t o t h e f a c t t h a t NOAA has no r e g u l a t o r y responsibilities involving marine discharges, and recommended t h a t NOAA should be the agency to assume t h e r o l e o f t h e f o c a l p o i n t . T h i s recommendation has been adopted by the current Federal Plan. NOAA, i n accordance with these recommend a t i o n s , i s w o r k i n g w i t h EPA t o l a y down t h e groundwork toward the implementation o f a n a t i o n a l m o n i t o r i n g s t r a t e g y .
Regional Monitoring Plan: Objectives, Products, Standardization
The r e g i o n a l m o n i t o r i n g p l a n s h o u l d i d e n t i f y t h e management requirements (in terms of marine p o l l u t i o n ) o f a l l p a r t i c i p a t i n g l o c a l , s t a t e , and Federal agencies, and the monitoring activities t h a t w i l l be conducted t o meet these requirements.
Individual program elements as w e l l as t h e e n t i r e regional program should have their objectives and p r o d u c t s d i r e c t e d t o w a r d t h e p r a c t i c a l needs and o p e r a t i o n a l o r o t h e r uses o f t h e p a r t i c i p a t i n g o r g a n i z a t i o n s . The plan and the regional program i s n o t i n t e n d e d t o encompass e v e r y m o n i t o r i n g o r m o n i t o r i n g -r e l a t e d a c t i v i t y i n t h e r e g i o n ; some agencies may w i s h t o c o n d u c t a c t i v i t i e s t h a t may be t o o s p e c i a l i z e d t o t h e i r
own needs, may be temporary or short term, involve special research, o r o t h e r w i s e u n s u i t a b l e f o r t h e l o n g -t e r m management commitments o f t h e o v e r a l l r e g i o n a l m o n i t o ri n g program.
The p l a n w i l l have t o be developed under the guidance o f t h e r e g i o n a l management o r c o n s u l t at i v e g r o u p ( m a j o r p a r t i c i p a n t s a n d t h e i r s c i e nt i f i c c o n s u l t a n t s s e l e c t e d b y a l l t h e p a r t i c ipants), and s h o u l d c o n t a i n d e t a i l on t h e s p e c i f i c r e s p o n s i b i l i t i e s
o f t h e p a r t i c i p a n t s u n d e r t h e p l a n .
M o n i t o r i n g p r o t o c o l s , i n c l u d i n g s t a n d a r d s f o r c o l l e c t i o n , sample o r d a t a p r o c e s s i n g , s t a t i o n locations, sampling frequency, data and informat i o n f l o w , d a t a a r c h i v a l and access procedures, and the development and distribution of informat i o n p r o d u c t s need t o be s p e c i f i e d .
A q u a l i t y assurance and data management program should be established, and those measurements t h a t a r e p a r t of the national program should conform to national standards. Without the up-front development and subsequent rigorous adherence t o t h e s e p r o t o c o l s , any a t t e m p t a t h a v i n g a national program comprised o f a mosaic o f r e g i o n a l a c t i v i t i e s w i l l be meaningless.
Management and S c i e n t i f i c Review
Many p a r t i c i p a n t s o f t h e m a r i n e p o l l u t i o n monitoring workshops held a v e r y s t r o n g b e l i e f t h a t m o n i t o r i n g programs, however c a r e f u l l y t h e y a r e e s t a b l i s h e d i n i t i a l l y , have a tendency to become stagnant. Either they no longer respons i v e t o t h e o r i g i n a l management o b j e c t i v e s , t h e i r o r i g i n a l p r e m i s e become i n v a l i d a t e d , o r they are superseded by t h e advancement o f s c i e n t i f i c knowledge and new technology. There i s a need t o f i n d a balance between the 1 ongterm commitment t o e s t a b l i s h e d m o n i t o r i n g t a s k s , and t h e v a l i d c o n s i d e r a t i o n s t h a t a r g u e f o r their replacement.
Managers o f e x i s t i n g monit o r i n g programs argued that i n any monitoring plan allowances should be made f o r t h e t e r m i n at i o n o f m o n i t o r i n g programs t h a t no longer serve a useful purpose, and t h a t f a s t e r , e a s i e r , more
Schedule and Costs
There are two aspects t o t h e s c h e d u l e o f implementation: perceived need or urgency, and c o s t .
S e v e r a l p a r t i c i p a n t s a t t h e G u l f o f Mexico monitoring workshop i n New Orleans were convinced that the existing programs are suffic i e n t and r e s p o n s i v e b o t h t o t h e management needs and t h e p o l l u t i o n t h r e a t o f t h e r e g i o n . I n two other areas, i n s o u t h e r n C a l i f o r n i a and i n t h e New Y o r k B i g h t , r e p r e s e n t a t i v e s o f l o c a l government and municipal discharge agencies have a l r e a d y begun d i s c u s s i n g t h e p o s s i b i l i t y o f t h e development o f a j o i n t F e d e r a l / s t a t e r e g i o n -w i d e monitoring program. For this reason, the first f e w o r g a n i z a t i o n a l t a s k s a r e t h e i n v e n t o r y o f e x i s t i n g m o n i t o r i n g a g e n c i e s , p r o g r a m d e t a i l s , and t h e management needs.
Implementation, t h e r e f o r e , w i l l be incremental , and w i l l be i n f l u e n c e d s t r o n g l y b y t h e e x i s t i n g r e g i o n a l a c t i v i t i e s a n d t h e d e g r e e o f t h e i r s u p p o r t . I n terms o f p r i o r i t i e s , perhaps the Great Lakes Region i s t h e h i g h e s t p r i o r i t y . However, t h e I n t e r n a t i o n a l J o i n t Commission ( I J C ) i s a l r e a d y c o o r d i n a t i n g a j o i n t U.S.-Canadian m o n i t o r i n g p l a n [SI, the Great Lakes International Survey Plan (GLISP), t h a t has many U.S. and Canadian agencies among i t s p a r t i c i p a n t s . The n a t i o n a l monitoring program management w i l l need t o m a i n t a i n c l o s e c o n t a c t s w i t h t h e IJC, and must a s s u r e t h a t GLISP r e s u l t s a r e i n t e g r a t e d i n t o t h e n a t i o n a l p l a n . O t h e r h i g h p r i o r i t y a r e a s i n c l u d e C a l i f o r n i a and the NE Coast. I n b o t h regions considerable preparation has already taken place by the local agencies to organize t h e d e v e l o p m e n t o f j o i n t F e d e r a l , s t a t e , and l o c a l m o n i t o r i n g programs. E f f o r t s must continue t o i n v e s t i g a t e t h e p o s s i b i l i t y o f j o i n t i n d u s t r ygovernment cost-sharing programs, and user-fees to secure possible long-term funding.
These, as w e l l as other approaches must be pursued i f implementation of the long overdue national assessment o f t h e h e a l t h o f o u r c o a s t a l m a r i n e waters i s t o proceed i n t h e n e a r f u t u r e .
Summary
It has become c l e a r d u r i n g a nation-wide assessment o f t h e e x i s t i n g m o n i t o r i n g a c t i vi t i e s t h a t i n o r d e r t o make them more u s e f u l f o r management, a s e r i e s o f c o o r d i n a t i o n , communication, and organizational improvements w i l l have t o be made.
The r e s u l t s o f t h e s e improvements w i l l be monitoring programs that a r e u n i f i e d r e g i o n a l l y and n a t i o n a l l y . T h i s p a p e r p r o v i d e s d e t a i l s on an implementation s t r a t e g y w h i c h c o u l d r e s u l t i n t h e d e s i r e d improvements. W e hope t h a t t h e i n i t i a l s t e p s of the implementation, the development of d i a l o g u e and i n t e r a c t i o n among the agencies concerned with marine pol 1 u t i o n m o n i t o r i n g , w i l l l e a d e v e n t u a l l y t o u n i f i e d , p r a c t i c a l , c o s t -e f f e c t i v e , and s c i e n t i f i c a l l y d e f e n s i b l e r e g i o n a l and national monitoring programs.
